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(57) Abstract 



A device for automatic and selective 
light control of the headlights of vehicles is 
provided with a light sensitive detector that 
detects the distribution/intensity of light in 
the area in front of the vehicle. By the aid of 
a control unit said detector controls the light 
distribution pattern of the headlights of the 
vehicle in accordance with the distribution 
of the detected light The headlights of the 
vehicle can be provided with intersecting di- 
rections of the axes of light beams. In this 
manner efficient dimming of the light may 
be achieved selectively in the areas where 
there are other vehicles, persons, or sources 
of light, whereas a maximum satisfactory il- 
lumination is maintained of the roadway in 
front of the vehicle. 
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A device for automatic selective light control for vehicles 

The present invention relates to a device for automatic selec- 
tive light control, especially of the headlights of a vehicle, 
as stated in the preamble of claim 1. 

When vehicles meet on a road in the dark problems often occur 
because the drivers are mutually blinded og because the head- 
lights are dipped to such a degree that there is a hazard, e.g. 
to persons moving along the roadside. One cause of these 
problems may inter alia be the fact that the light is dipped 
in one step directly, so that there are no other possibilities 
than "too strong light" and "too little light". It is, thus, 
desirable to enable such control of the light that only the 
portion of the light that would inconvenience the driver 

of meeting cars is removed, leaving as much as possible of the 
roadway and the surroundings illuminated. 

There have, thus, been several attempts at developing this 
kind of light control for vehicles. Among such known devices 
an embodiment may be mentioned where mechanical means are used 
and are either of a reflecting kind comprising mirrors, or are 
constructed as a dipping system. Furthermore, devices are known 
for dipping the light in two or more steps, although this has 
not resulted in a considerably improved arrangement. It is also 
known to equip the vehicle with light sensitive detectors 
scanning the light conditions in front of the vehicle and auto- 
matically adjusting the light intensity of the vehicle. Examples 
of equipment of the above mentioned kind is found in, e.g. 
GB 11 62 125, SB 360 605, and SE 374 702. None of these known 
systems, however, provided satisfactory dipping at the same 
time as best possible road illumination is achieved. 

It is, thus, an object of the present invention to provide a 
device by the aid of which the light from a vehicle is dipped 
selectively and/or automatically in such a manner that only 
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that portion of the light is removed that would otherwise in-' 
convenience the driver of oncoming cars. Furthermore, .the light 
should be a minimum inconvenience to the driver of oncoming t 
cars, at the same time as the roadway, the edges of the road, 
curves, etc. are satisfactorily illuminated. This object is. 
achieved with a device characterized as stated in the claims. 

The device according to the invention, thus, results in -the 
fact that the light pattern in front of the vehicle is detected 
and the light emission from the vehicle controls a shadow 
pattern that conforms with the light pattern ahead. In this 
manner selective dimming in the areas where another vehicle is 
present will be achieved at the same time as the remaining 
roadway is kept well illuminated. 

In an advantageous embodiment the headlights of the vehicle are 
arranged in such a manner that the light beams from them will 
intersect, so that the left headlight will Illuminate the right 
lane, and vice versa. Oncoming vehicles will not be incon- 
venienced by the near-side, i.e. the left headlight in such a 
system, because the light from this direction will deviate from 
the direction of travel towards the right part of the road, 
whereas the left part of the road illuminated by the right side 
headlight can be eliminated to the necessary degree. The system 
of intersecting head light beams will also be advantageous when 
driving in curves, since the light beam from left head light 
will not inconvenience oncoming vehicles, and total dimming of 
both headlights can be avoided. 

In the following the invention is disclosed in more detail with ^ 

reference to embodiments shown in the accompanying drawings, 

where , 

Figure 1 diagrammatically illustrates the light pattern in 

front of a vehicle: 
Figure 2 is a diagrammatical front view of the headlights on 

the vehicle according to Figure 1; 
Figure 3 is a circuit diagram for controlling the headlights 

for dimming; 
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Figure 4 shows an embodiment of the invention utilizing a 

layer of liquid crystals; 
Figure 5 illustrates the light pattern in front of a vehicle 

that is equipped with intersecting light beams, 

diagrammatically shown; and 
Figure 6 is a detailed elevation of the headlights of the 

vehicle shown in Figure 5. 

The embodiment of Figures 1-3 shows a vehicle where the two 
headlights are constructed of three separate light sources LI, 
L2 , and L3 placed side-by-side, and three light sources L4, 
L5, and L6 in a row beneath the first mentioned one. LI - L6 
in each headlight have directions of light that provide the 
best possible illumination in a desired predetermined area in 
front of the vehicle. 

The lower row comprising lamps L4, L5 , and L6 has a low angle 
of light corresponding to normal driving light, and this row 
must be able to take over the illumination automatically as 
the upper lamps are switched off. Further organization of the 
system according to the invention may comprise all lamps apart 
from L5 or L2 to be controlled for still more effective dimm- 
ing. 

The detector system for controlling the light sources may 
comprise light sensitive photo-electronic diodes or transistors 
Fl, F2, F3, mounted in a receiver that may, e.g. be placed in 
the driving mirror of the vehicle. The light sensitive elements 
can be arranged in such a manner that each main light of the 
headlight has its own sensor and the sensor only covers the 
same area as the light beam from its lamp. According to the in- 
vention this is achieved by placing sensors and by using small 
parabolic reflectors or collimator tubes for direction and 
angle of expansion which scan the same area of light which the 
lamp creates by its illumination. The electric signals from the 
sensors via Schmidt-triggers . IZ1 can then control the bases of 
transistors Tl - T6 and the lamps off and on. The light sources 
■r*n =lio be di-ned qrac^iiv, one, st s time, in accordaru-e- 
xitn "e =le-r ~ric s-cuaiz Tom trie se-.sors, if this i= oesircc. 
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In this manner dipping of the headlights or light beams that 
would have illuminated the areas that emit/reflect light is 
achieved. 

A more simple system according to the invention can also be 
implemented with existing light systems by the aid of liquid 
crystals in the front pane of the lamp or on reflectors to dim 
the portion of the light conus corresponding to the field of 
vision of the sensors in stead of switching off or dipping the 
source of light. Such a possibility is shown in Figure 4. In 
said Figure 7 is an objective, 8 is a photographic plate, 9 is 
an electronic processor, 10 is the filament of the headlight, 
11 is a glass pane, 12 indicates liquid crystals, and 13 is a 
reflector. The pattern of light in the field of the driver's 
vision will be caught by objective 7, that is placed inside the 
windscreen of the car, and will be transmitted to a photographic 
plate 8 that is divided into dots. Light from a.c. sources can 
be filtered out in the electronic processor 9 of the system. 
Influences on the system from buildings, street lighting, etc. 
are, thus, avoided. Microprocessor 9 continuously processes the 
light signals arriving at the photographic plate and continuous- 
ly emits control signals to a transparent plate 11 with liquid 
crystals 12. Said plate corresponds, dot by dot, with the photo- 
graphic plate behind said objective. It is placed inside the 
headlight of the car in such a relationship to the bulb and the 
reflector that when portions of the photographic plate are 
influenced by light, corresponding portions of the glass plate 
are obscured by the liquid crystals 12. A continuous and 
nuanced dimming process is, thus achieved, said process being 
stepiess and providing a shadow pattern which is a direct re- 
sult of the light pattern detected by the objective. 

The embodiment as. shown in Figure 5 illustrates a special case 

where a vehicle is provided with two headlights constructed of 

several separate light sources 1, 2, and 3 that are placed 

side-by-side. Light sources 1, 2, and 3 of each headlight have 
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directions of light intersecting at a desired distance a from 
the vehicle . The effect will, thus, be an illumination by 
light cones in front of the vehicle that are added into a total 
light area at a desired distance b in front of the vehicle, 
and then are separated in opposed directions, i.e. the source 
of light furthest to the left in the vehicle "headlight will 
illuminate the right side of the road. 

Additionally, a lower row of lamps having a low light angle 
and corresponding to general driving light may be arranged. 
Said lower lamps may take over automatically in case of dimming, 
as the upper lamps are switched off. The system may also be 
arranged so as to make the light cones from upper and lower row 
-intersect with reference to the horizontal plane as well at a 
determined distance a in front of the vehicle. Said lower row 
will then function as a high beam system and the upper row as 
driving light. Further organization of the system may comprise 
control of all lights, apart from the center lamps in each light 
in order to achieve a still more efficient dimming. 

.Such an arrangement of the headlights with intersecting light 
beams permits more efficient dimming of the light, and at the 
same time the roadway is satisfactorily dimmed, the outer light 
(closest to the center of the roadway) being directed inward, 
toward the roadside and not blinding oncoming cars, but effi- 
ciently illuminating the roadside. This light will, at the same 
time indicate the outside boundaries of the vehicle in an effi- 
cient manner. 

The angular setting may be firm, but combined with automatic 
dimming, e.g. as disclosed above. The angular setting may, on 
the other hand, be adjustable, either manually .or automatically 
=md adjustment may be controlled by the light sensitive sensor 
detecting the light conditions in fromt of the vehicle. 

The device according to the invention can readily be provided 
based on an existing headlight system, or it may be constructed 
vith sveriaJ ia.,rvT, e.c. consisting of separate deadlights 
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arranged in groups, as indicated above. What is essential in the 
invention is, thus, an improvement to prevent blinding oncoming 
.vehicles. The above mentioned only indicates possibilities of 
implementing the system, many modifications being possible with- 
in the scope of the invention. 
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CLAIMS : 

1. A device for automatic and manual selective light 
control, especially for the headlights of vehicles, compris- 
ing a light sensitive detector, e.g. provided in the driving 
mirror, for detecting the division/intensity of light in the 
area in front of the vehicle, said detector, via a control 
unit, controlling the light in the headlights of said vehicle 
in step with the light detected by said detector, 
characterized in that said detector for 
detecting the distribution/intensity of light dot-by-dot is 
constructed as a depicting means, or comprises a plurality of 
directional photo-electric sensors that provide control of a 
light/shadow pattern for the headlights in accordance with the 
detected light distribution pattern. 

2. A device as defined in claim 1, 

characterized in that the detector has a de- 
tecting area with the same image field as the field of illumin 
ation of the high beams of said vehicle at the distance 
necessitating dimming. 

3. A device as defined in claim 1 and/or 2, 
characterized in that said headlights are 
constructed as composite sources of light, consisting of sever 
al directional separate headlights in groups, said separate 
headlights being individually dimable by said detector. 

4. J device as defined in claim 3, 

characterized in that said directional photo 
electronic sensors are arranged in a pattern corresponding to 
the directions of the headlights in the bank. 
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5. A device as defined in claim 1, 

characterized in that said headlights are 
provided with a layer of liquid crystals in front of the source 
of light, alternatively on the. reflector, and that said layer 
is controlled by the detector device for forming a light/ 
shadow pattern at the distance necessitating 'dimming. 

6. A device as defined in claim 1, 

characterized in that the detector is a photo- 
graphic depicting means known per se, e.g. a video camera or a 
parabolic reflector, where the formed pattern of light may be 
electronically scanned. 

7. A device as defined in one or .several of the preceding 
claims, characterized in that it is used in 
a system where the headlights of the vehicle are arranged with 
firmly set, intersecting axes of light emision (1 - 3), said 
licht being set for illuminating the necessary area in front of 
the vehicle. 

8. A device as defined in claim 7, where said headlights 
are provided with inserts of a plurality of directional separate 
headlights in groups, characterized in that 
the light beams of the separate headlights in said inserts are 
also provided with intersecting axes of light emision. 

9. A device as defined in claim 7 or 8 , 

characterized in that the headlights and/or 
separate headlights of inserts ^in the vehicle are adjustable as 
regards the angle of intersection and dimming by the aid of a 
control means that is controlled by the light sensitive detect- 
or scanning the position of distribution of light and dark 
areas in front of the vehicle. 

10. A device as defined in one or several of claims 7-9, 
characterized in that a control means is prov- 
ided for^ manual dimming a desired portion of the light from the 
heacl .ghts of zhe veh\rls. 



BAD ORIGINAL 



WO 86/05147 



PCT/NO86/00024 




WO 86/05147 



2/3 



PCT/NO86/00024 




WO 86/05147 



PCT/NO86/00024 




INTERNATIONAL SEARCH REPORT 

International Application No 



PCT/NO86/00024 



I. CUK8WCAT1 M OF SUBJECT MATTER (if several classification symbols apply, Indlcata all).* 



Accord i ng to tssafaetlnnal Patent Claasfftcation (IPC) or to both NatlonaJ Classification and IPC 4 

B 60 Q 1/14, F 21 M 3/04 



It FtftXOS IARCHEO 



Minimum Oocumantation Searched 7 



Oaaaiflcaaon System | 



Classification SymboU 



IPC. 4 
Nat CI 
US CI 



B 60 Q 1/14; F 21 M 3/04, /06, /08, /10 
63c:63/20,65 < 
315:82, 83? 240.-46, Q5 



Documentation Searched othar than Minimum Documentation 
to the Extant that auch Documantt ara mcludad In tha Fialda Sear chad • 



SE, NO/ DK, FI classes ag abnvg 



IIU OOCU MINTS CONSIDERED TO BE RELEVANT* 



Category < 



Citation of Document. " with indication, where appropriate, of tha relevant peaaegea n 



Relevant to Claim No." 



A 
A 



X 



SE, A, 181 374 (K.E.W. EINERMAN) 
6 November 1962 

SE, A, 198 182 (N.V. PHILIPS 1 GLOEILAMPEN- 
FABRIEKEN) 
31 August 1965 

SE, B, 336 -535 (H-P BARNOWSKI) 
5 July 1971 

DE, C2, 3 004 247 (BRUN, WERNER) 
13 August 1981 
& DE, 3101855 

DE, C2, 3 101 855 (BRUN, WERNER) 
5 August 1982 
& 3004247 

FR, A, 1 292 071 (M.J. WEBER) 
24 September 1962 

FR, A, 1 306 770 (TELEFUNKEN PATENT- 
VERWERTUNGS GMBH) 



7 

1,10 
1 

1,2,6 

1,2,6 

1,2 
1,2,3 



8 F e bruary 19 6 3 

* Spechw- categories of citad documents: to 

•A" documant defining the general state of the art which la not 

considered to be of particular reference 
T ameer Uuunnant twtpubeenad on or attar tha international 

flUngdate 

t* document which may throw doubt* on priority claim (a) or 
which ia citad to establish the publication date of another 
citation or other specie! reaaon (aa specified) 

*0 N document referring to en oral disclosure, use, exhibition or 
othar maana 

"P" . document published prior to the International filing data but 
later than the priority date claimed 



leter document published altar the I 

or priority date and not m conflict wtth the application but 
cited to understand the principle or theory underlying the 
invention 



"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive atep 

"Y" document of particular reievsAce;' the claimed invention 
cannot be considered to involve en Inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

"A" document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

1986-05-15 



International Searching Authority 



Swedish Patent Offing 



Date of Mailing of thia International Search Report 



1986 -05- 2 1 



Signature of Authorized Officer / 

Prirl-ftlherr T,anna-£ogjf 



L.E 



Form PCT/ISA/210 (second sheet) (January 1M5) 



PCT/NO86/00024 

Intamatienal Application No. 



III. 



DOCUMENTS CONSIDIRED T H MUVAMT (CONTINUED PR N THE »BC ND •MEET) 



Catogory* 



Ctution o< Document, wtth indication, whoro appropclata, of *• raiovant pastagM 



Ralavant to Cliim No 



X 



GB, A, 912 667 (ZUSE K. ) 

12 December 1962 
& US, 3316442 

GB, A, 914 827 (HAYDEN J.P.) 

2 January 1963 

GB, A, 1 000 265 (H. BAUMANNS) 
4 August 1965 
& FR, 1335818 

GB, A, 1 054 064 (K. ZUSE) 
4 January 1967 

GB, A, 1 291 222 (W.L. GILLER) 
4 October 1972 

US, A, 2 562 258 (E.P. BONE) 
31 July 1951 

US, A, 2 753 487 (E.P. BONE) 

3 July 1956 

US, A, 2 917 666 (R.H. ENGELMANN) 
15 December 1959 



1,3, ,4,6 

1,2 
1,7 



1,2 
1,2 
1,2 



Form PCT'ISA/210 (OTt» »h«o!> (January IMS) 



